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(54) METHOD FOR INTERMITTENTLY AERATING SEWAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the need for the 
impeller and pump for agitation and to save agitation power tt , 

when aerobic decomposition and anaerobic decomposition are 
repeated by allowing the anaerobic decomposition to consist of 
the suspension of aeration for a predetermined time and a 
repetition of the succeeding pulse aeration. 
SOLUTION: Sewage is agitated by the air from a diffuser pipe 
7, hence the solids are pulverized, and the sewage is pumped up 
by an air-lift pump 10 into an activated sludge chamber 3. A 
membrane filter 1 1 is dipped and arranged in the activated 
sludge liq. in the chamber 3 to filter the activated sludge liq. by 
the differential pressure produced by a suction pump 16. At this 
time, the activated sludge liq. is intermittently aerated according 
to the aeration schedule from a diffuser pipe 12, and the sewage 
is nitrated and denitrified. According to the schedule, the 
sewage is aerated (nitrated) by the air from the diffuser pipe 12 
for a first fixed time, then the aeration is suspended for 5 to 
20min, and the subsequent pulse aeration for <;2min is repeated 
several times (e.g. four). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Supplying the sanitary sewage to the active sludge room in which the powder trachea was prepared 
under the membrane filtration machine immersed and formed into the liquid with which active sludge piles up, 
and its membrane filtration machine, and filtering active sludge liquid with a membrane filtration vessel It is the 
intermittent aeration art of the sanitary sewage which does not cany out aerobic digestion processing which 
carries out fixed time amount aeration from a powder trachea, and fixed time amount aeration and which 
repeats both processings of aversion decomposition processing, the loop deer of an aeration halt of the time 
amount as which said aversion-decomposition processing was determined beforehand, and the pulse aeration 
following it - the art of the sanitary sewage characterized by things. 

[Claim 2] The art of the sanitary sewage of claim 1 which an aeration halt of the time amount defined 
beforehand is an aeration halt for 5-20 minutes, and is what carries out aeration by amount of aeration of 
0.05-5. 0m 3/m3/min while pulse aeration does not exceed 2 minutes. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the intermittent aeration art of the sanitary sewage discharged 

from domestic rest room, washroom, bath, kitchen, etc. 

[0002] 

[Description of the Prior Art] There are two types of a nightsoil independent processing septic tank and the 
union waste-water-treatment septic tank which processes nightsoil and the mixed sanitary sewage of a waste of 
the home septic tanks which process the sanitary sewage and wastewater discharged from domestic rest room, 
washroom, bath, kitchen, etc. Conventionally, these septic tanks are easy a maintenance, and can keep the 
sludge concentration in a tub high, and the fixed-bed type which can make magnitude of a septic tank 
comparatively small is used well. Many of these fixed-bed type septic tanks consist of an aversion filter bed 
room, an aerobic active sludge room, a sedimentation compartment, and a sterilizing room, and since some 
sedimentation compartment supernatant water is returned to an aversion filter bed room and it is processed, it 
is also usually called a circuit system. By the above-mentioned fixed-bed-type septic tank, the organic 
substance of the sanitary sewage introduced into the aversion filter bed room receives aversion decomposition 
(methane fermentation etc.) there. Moreover, denitrification of the nitrate ion in the liquid returned from a 
sedimentation compartment is carried out there. At the next aerobic active sludge room, oxidative degradation 
of the organic substance is carried out, and ammonia is nitric-acid-ized. And sludge and supernatant water are 
separated in a sedimentation compartment, supernatant water is sent to a sterilizing room except for the part 
returned to an aversion filter bed room, and with chlorine etc., sterilization processing is carried out and it is 
discharged. 

[0003] Even if the sanitary sewage flows [ the membrane-separation mold septic tank which does not prepare 
a sedimentation compartment, but immerses for it and installs a membrane-separation machine (membrane 
module) instead in the aerobic active sludge interior of a room, and returns some membrane filtration liquid to 
an aerobic active sludge room ] for a short time in recent years, the risk of a non-processed sanitary-sewage 
outflow is examined from it being few and the miniaturization of a tub being expected (fresh-water-generation 
technique: the 20th volume, No.2, the 65 - 68th page, 1994, JP,61-120694,A). Moreover, it sets instead of 
two rooms, an aversion filter bed room and an aerobic active sludge room, only in the active sludge room 1 
room which immersed for it and installed the membrane filtration machine for the purpose of simplification and a 
miniaturization, and energy saving of said membrane-separation mold septic tank. Both processings of the 
aversion-decomposition processing (denitrification processing) which does not cany out aerobic digestion 
processing (nitrification processing) which carries out fixed time amount aeration while carrying out membrane 
filtration of the active sludge liquid, and fixed time amount aeration are repeated. The intermittent aeration 
approach which purifies the sanitary sewage is also examined (others [ Takamasa / crossing ]: the 29th JAPAN 
ASSOCIATION ON THE ENVIRONMENTAL STUDIES annual convention lecture collection, the 1 17 - 
118th page, Heisei 7). 
[0004] 
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[Problem(s) to be Solved by the Invention] In the above-mentioned intermittent aeration approach, it is 
required to agitate the liquid in a tub during the aversion-decomposition processing (denitrification processing) 
which does not cany out fixed time amount aeration, and it is conventionally based on the impeller or the pump. 
Pulse aeration performs this invention without depending churning under aversion-decomposition processing 
(denitrification processing) which is a method of improving the intermittent aeration processing which purifies 
the sanitary sewage, and does not cany out fixed time amount aeration on an impeller or a pump, carrying out 
membrane filtration of the active sludge liquid, and the approach of saving the power requirement for agitation 
and mixing is offered 
[0005] 

[Means for Solving the Problem] This invention is the intermittent aeration art of the following sanitaiy sewage. 

(1) , supplying the sanitaiy sewage to the active sludge room in which the powder trachea was prepared under 
the membrane filtration machine immersed and formed into the liquid with which active sludge piles up, and its 
membrane filtration machine, and filtering active sludge liquid with a membrane filtration vessel It is the 
intermittent aeration art of the sanitaiy sewage which does not carry out aerobic digestion processing which 
carries out fixed time amount aeration from a powder trachea, and fixed time amount aeration and which 
repeats both processings of aversion decomposition processing, the loop deer of an aeration halt of the time 
amount as which said aversion-decomposition processing was determined beforehand, and the pulse aeration 
following it - the art of the sanitaiy sewage characterized by things. 

(2) The art of the above (1) which an aeration halt of the time amount defined beforehand is an aeration halt for 
5 - 20 minutes, and is what carries out aeration by amount of aeration of 0.05-5. 0m 3/m3/min while pulse 
aeration does not exceed 2 minutes. 

[0006] If drawing explains this invention, it comes to be shown in "the time schedule of aeration" (an axis of 
abscissa is the time amount and an axis of ordinate is the amount of aeration (arbitration unit)) of drawing 1 . 
Among drawing 1 , Tn is the time amount of denitrification processing and carries out pulse aeration of the time 
amount of nitrification processing, and the Td by fixed frequency into Td. 

[0007] In this invention, time amount and frequency (or time amount of an aeration halt) can be synthetically 
judged from the value of the concentration and the filtration velocity of active sludge liquid in the strength of 
pulse aeration in the growth rate of the membrane filtration cake at the time of quiescence of active sludge 
liquid, oxygen transfer rate, and a list, and it can set up. Sludge sedimentation with active sludge liquid with a 
concentration of about 10,000 ppm remarkable in 5 - 20 minutes is not seen. Moreover, the inflow of the 
sanitaiy sewage to the active sludge interior of a room agitates active sludge liquid moderately. Therefore, pulse 
aeration is good for active sludge liquid at extent to which loose rotating flow happens, although changed with 
the magnitude of a tub etc., if the magnitude of a tub is one to 3 m3 - the amount of aeration of pulse aeration 
- 0.05-5 .0m3/m3/min - it is 0.2-2.0m3/m3/min preferably, and the time amount of pulse aeration is 30 - 60 
seconds preferably less than 2 minutes. If the amount of aeration of pulse aeration is larger than 5.0m3/m3/min 
or the time amount of pulse aeration exceeds 2 minutes, maintenance of the anaerobic condition in Td will 
become difficult, and denitrification will tend to become imperfect. Moreover, when the amounts of aeration of 
pulse aeration are under 0.05m3/m3/min, it is easy to become the lack of churning of sludge. In addition, m3 of 
the unit of the amount of aeration/m3/min is the semantics for liquid capacity/in the amount capacity of aeration / 
tub, for example, when aeration of the air of 3 is carried out per minute 1 .0m in the condition that 1 .0m of 
active sludge liquid of 3 exists in the aerator of 3 2.0m, the amount of aeration is 1.0m3/m3/min. Moreover, the 
period of the pulse aeration in Td, i.e., the die length between one pulse and the following pulse, (time amount) 
is usually 10-15 minutes preferably for 5 to 20 minutes. In less than 5 minutes, maintenance of the anaerobic 
condition in Td becomes difficult, denitrification tends to become imperfect, and if it exceeds 20 minutes, sludge 
churning for advancing a reaction will tend to become insufficient. 

[0008] Although the time amount of 1 cycle of the aerobic digestion processing which carries out fixed time 
amount aeration from a powder trachea, and both processings of the aversion-decomposition processing which 
does not cany out fixed time amount aeration following it (namely, Tn+Td) should just decide on the optimal 
time amount suitably according to the service condition of a septic tank, it is usually 1-4 hours. Moreover, 
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although the time amount ratio of Tn and Td should just also determine the rate of optimum ratio suitably 
according to the service condition of a septic tank, it is the range of 1 :3 to 1 : 1, and in order to raise the 
denitrification effectiveness, it usually sets up the Td for a long time rather than Tn. 

[0009] When the range of fluctuation of the above setups is taken into consideration, the count of a repetition 
of "an aeration halt of the time amount defined beforehand and the pulse aeration following it" in Td of Tn+Td" 
1 cycle is usually 2-18 times. 

[00 10] During the aerobic digestion processing which carries out aeration of the active sludge room, (Tn) is 
performed continuously, also works continuously the suction pump which leads to the membrane filtration 
machine, and filters the aeration from the powder trachea of the active sludge interior of a room. The organic 
substance in the sanitary sewage oxidizes aerobically by this aeration processing, and a nitride oxidizes even to 
nitrate ion. 

[00 1 1] Active sludge liquid is maintained at an anaerobic condition or a semi- anaerobic condition for (Td) 
during the aversion-decomposition processing which does not carry out aeration of the active sludge room. 
Pulse aeration in the meantime is performed in order to aim at churning of reaction mixture. 
[00 12] The membrane filtration machine immersed and used into active sludge liquid in this invention is a 
membrane filtration mold solid-liquid-separation machine in which precision filtration is possible, and the 
membrane filtration machine incorporating a metal filter or a ceramic filter with the membrane filtration machine 
which consists of a base material which supports an organic poly membrane with precision filtration ability and 
it, the catchment section, etc., and precision filtration ability etc. can be used for it. Although the various things 
of plate-like and tubular ** can be used for the configuration of a membrane filtration machine, plate-like (flat 
film module) is used preferably. Since the inside and the outside of a filtration membrane side produce filtration 
driving force, they attract the filtration membrane inside with a suction pump, or since a water head difference is 
produced, they install filtrate output port caudad from the oil level of an active sludge room. Moreover, a 
membrane filtration machine is placed in the direction in which a membrane filtration side becomes 
perpendicular. It is for eliminating compulsorily the solid deposited on the film surface of a membrane filtration 
machine according to the liquid upward flow by the aeration from the powder trachea installed under the 
membrane filtration machine. When using the plate-like film (flat film module), two or more sheets are usually 
installed. 

[00 1 3] In addition, the metal filter in the above rolls out wire gauzes, such as stainless steel, and uses them as a 
fine mesh substrate. How to apply and sinter the suspension or the paste which contains impalpable powder, 
such as stainless steel powder, nickel oxide, and copper oxide, in this, The 1st metal powder, such as stainless 
steel powder, can be made to be able to sinter, the 1st comparatively big filter layer of the diameter of a hole 
can be made to be able to form, and it can manufacture by the approach of applying and sintering the 
suspension or the paste which contains impalpable powder, such as stainless steel powder, nickel oxide, and 
copper oxide, in this etc. 

[00 14] The powder trachea which is the lower part of a membrane filtration machine, and blows the air from 
Blois etc. into an active sludge room near the pars basilaris ossis occipitalis of an active sludge room is 
prepared in an active sludge room. The aeration from this powder trachea also has the duty which eliminates 
compulsorily the solid deposited on the filtration membrane side of a membrane filtration machine other than the 
churning purpose of oxygen supply and sludge liquid. With chlorine etc., sterilization processing is carried out 
and the membrane filtration liquid (founding liquid) which passed the membrane filtration machine is discharged 
to the last. 
[0015] 

[Embodiment of the Invention] The intermittent aeration art of the sanitary sewage of this invention is explained 
based on drawing. The transverse-plane mimetic diagram of the septic tank of an example in which drawing 1 
can enforce the time schedule of aeration and drawing 2 can enforce the intermittent aeration art of this 
invention, and drawing 3 are the mimetic diagram. The body of a septic tank 1 is usually built in FRP, SMC, 
etc. In accordance with the flow of the sanitary sewage, a septic tank 1 is large and is divided into the flow 
control room 2, the active sludge room 3, and the sludge reservoir 4. Moreover, the manhole lid 5 is formed in 
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the septic tank for the facilities at the time of inspection and repair. 

[00 16] The sanitary sewage flows into the flow control room 2 from the sanitary-sewage inhalant canal 6. Since 
solids, such as toilet paper, are contained in the sanitary sewage, if it remains as it is, it cannot convey with an 
air lift pump 10. Then, it once stores in the flow control room 2, and it agitates, carrying out aeration of the air 
supplied by Blois 14 from the powder trachea 7, and a solid is broken small. The water level of the flow 
control room 2 has an air lift pump 10 between the lowest water level which cannot pump up the sanitary 
sewage, and the highest high water level predicted from the amount of maximum flow ON of the sanitary 
sewage. In the bottom of the lowest water level of the flow control room 2, the reticulated plastics filter bed 8 
and the powder trachea 7 are installed, and while always breaking the solid in the sanitary sewage and making 
it distribute, the solid with difficult crushing of hair and plastics is caught in the reticulated plastics filter bed 8. 
Thereby, plugging of an air lift pump 1 0 is prevented and film surface lock out or film breakage of the 
membrane filtration machine 1 1 installed in the next active sludge room 3 is prevented. 
[00 17] The sanitary sewage pumped up with the air lift pump 10 flows into the active sludge room 3. The 
membrane filtration machine 1 1 is immersed and arranged in active sludge liquid, and the powder trachea 12 is 
installed in the active sludge room 3 under the membrane filtration machine 1 1 . The inside of the film surface of 
the membrane filtration machine 1 1 leads to the suction pump 16, and active sludge liquid is filtered by the 
differential pressure produced with the suction pump. The liquid in the active sludge which passed the film 
(filtrate) is discharged from an effluent pipe 18 as processed water after contacting a sterilizer 17. 
[0018] Aeration of the aeration from the powder trachea 12 is intermittently carried out by the aeration 
schedule as shown by drawing 1 , and nitrification processing of the sanitary sewage and both processings of 
denitrification processing are performed in the active sludge room 3. The control valves 13, such as a solenoid 
valve and a pressure-controlled valve, are formed in the powder trachea 12, and closing motion of a control 
valve 13 is controlled by the controlling timer 15 which programmed actuation sequence. And deposition of a 
sludge cake is prevented according to the upward flow of active sludge liquid according [ the film surface front 
face of the membrane filtration machine 1 1 ] to the aeration from the powder trachea 12. 
[00 19] the pulse aeration for less than 2 minutes which aeration (nitrification processing) of the first fixed time 
amount is carried out from the powder trachea 12 to the aeration schedule of drawing 1 , and follows an 
aeration halt for after that and 5-20 minutes, and it - multiple times ( drawing 1 4 times) ~ it is repeated 
(denitrification processing). Hereafter, nitrification processing and denitrification processing are repeated 
according to an aeration schedule. In addition, it keeps [ work / during an aeration halt / a suction pump 16 ] 
made. 

[0020] At the time of periodic maintenance check, after checking the sludge concentration of the active sludge 
room 3, an air valve 19 is opened, the air lift pump 20 is operated, and sludge (excess sludge) with the difficult 
decomposition processing in the active sludge room 3 is conveyed in the sludge reservoir room 4. When the oil 
level of the sludge reservoir room 4 exceeds the overflow opening 21 in that case, the supernatant of the sludge 
reservoir room 4 overflows to the flow control room 2, is mixed with raw water (sanitary sewage), and is 
hereafter processed in the same path as raw water. 
[0021] 

[Effect of the Invention] It is the intermittent aeration approach of the sanitary sewage which uses membrane 
filtration, this invention carries out by pulse aeration without depending churning at the time of the aversion- 
decomposition processing (denitrification processing) which does not carry out fixed time amount aeration on 
an impeller or a pump, and it can process the sanitary sewage to altitude while it can save the power 
requirement for agitation and mixing (energy saving). 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejjc 



Page 4 of 4 



Untitled 



6/3/04 11:07 AM 



* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the intermittent aeration art of the sanitary sewage discharged 
from domestic rest room, washroom, bath, kitchen, etc. 
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PRIOR ART 



[Description of the Prior Art] There are two types of a nightsoil independent processing septic tank and the 
union waste-water-treatment septic tank which processes nightsoil and the mixed sanitary sewage of a waste of 
the home septic tanks which process the sanitary sewage and wastewater discharged from domestic rest room, 
washroom, bath, kitchen, etc. Conventionally, these septic tanks are easy a maintenance, and can keep the 
sludge concentration in a tub high, and the fixed-bed type which can make magnitude of a septic tank 
comparatively small is used well. Many of these fixed-bed type septic tanks consist of an aversion filter bed 
room, an aerobic active sludge room, a sedimentation compartment, and a sterilizing room, and since some 
sedimentation compartment supernatant water is returned to an aversion filter bed room and it is processed, it 
is also usually called a circuit system. By the above-mentioned fixed-bed-type septic tank, the organic 
substance of the sanitary sewage introduced into the aversion filter bed room receives aversion decomposition 
(methane fermentation etc.) there. Moreover, denitrification of the nitrate ion in the liquid returned from a 
sedimentation compartment is carried out there. At the next aerobic active sludge room, oxidative degradation 
of the organic substance is carried out, and ammonia is nitric-acid-ized. And sludge and supernatant water are 
separated in a sedimentation compartment, supernatant water is sent to a sterilizing room except for the part 
returned to an aversion filter bed room, and with chlorine etc., sterilization processing is carried out and it is 
discharged. 

[0003] Even if the sanitary sewage flows [ the membrane-separation mold septic tank which does not prepare 
a sedimentation compartment, but immerses for it and installs a membrane-separation machine (membrane 
module) instead in the aerobic active sludge interior of a room, and returns some membrane filtration liquid to 
an aerobic active sludge room ] for a short time in recent years, the risk of a non-processed sanitary-sewage 
outflow is examined from it being few and the miniaturization of a tub being expected (fresh-water-generation 
technique: the 20th volume, No.2, the 65 - 68th page, 1994, JP,61-120694,A). Moreover, it sets instead of 
two rooms, an aversion filter bed room and an aerobic active sludge room, only in the active sludge room 1 
room which immersed for it and installed the membrane filtration machine for the purpose of simplification and a 
miniaturization, and energy saving of said membrane-separation mold septic tank, The intermittent [ which does 
not cany out aerobic digestion processing (nitrification processing) which carries out fixed time amount 
aeration, and fixed time amount aeration ] aeration approach which repeats both processings of aversion 
decomposition processing (denitrification processing), and purifies the sanitary sewage is also examined, 
carrying out membrane filtration of the active sludge liquid (others [ Takamasa / crossing ]: the 29th JAPAN 
ASSOCIATION ON THE ENVIRONMENTAL STUDIES annual convention lecture collection, the 1 17 - 
1 18th page, Heisei 7). 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It is the intermittent aeration approach of the sanitary sewage which uses membrane 
filtration, this invention carries out by pulse aeration without depending churning at the time of the aversion- 
decomposition processing (denitrification processing) which does not carry out fixed time amount aeration on 
an impeller or a pump, and it can process the sanitary sewage to altitude while it can save the power 
requirement for agitation and mixing (energy saving). 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the above-mentioned intermittent aeration approach, it is 
required to agitate the liquid in a tub during the aversion-decomposition processing (denitrification processing) 
which does not cany out fixed time amount aeration, and it is conventionally based on the impeller or the pump. 
Pulse aeration performs this invention without depending churning under aversion-decomposition processing 
(denitrification processing) which is a method of improving the intermittent aeration processing which purifies 
the sanitary sewage, and does not cany out fixed time amount aeration on an impeller or a pump, carrying out 
membrane filtration of the active sludge liquid, and the approach of saving the power requirement for agitation 
and mixing is offered. 
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MEANS 



[Means for Solving the Problem] This invention is the intermittent aeration art of the following sanitary sewage. 

(1) , supplying the sanitary sewage to the active sludge room in which the powder trachea was prepared under 
the membrane filtration machine immersed and formed into the liquid with which active sludge piles up, and its 
membrane filtration machine, and filtering active sludge liquid with a membrane filtration vessel It is the 
intermittent aeration art of the sanitary sewage which does not cany out aerobic digestion processing which 
carries out fixed time amount aeration from a powder trachea, and fixed time amount aeration and which 
repeats both processings of aversion decomposition processing, the loop deer of an aeration halt of the time 
amount as which said aversion-decomposition processing was determined beforehand, and the pulse aeration 
following it - the art of the sanitary sewage characterized by things. 

(2) The art of the above (1) which an aeration halt of the time amount defined beforehand is an aeration halt for 
5-20 minutes, and is what carries out aeration by amount of aeration of 0.05-5.0m 3/m3/min while pulse 
aeration does not exceed 2 minutes. 

[0006] If drawing explains this invention, it comes to be shown in "the time schedule of aeration" (an axis of 
abscissa is the time amount and an axis of ordinate is the amount of aeration (arbitration unit)) of drawing 1 . 
Among drawing 1 , Tn is the time amount of denitrification processing and carries out pulse aeration of the time 
amount of nitrification processing, and the Td by fixed frequency into Td. 

[0007] In this invention, time amount and frequency (or time amount of an aeration halt) can be synthetically 
judged from the value of the concentration and the filtration velocity of active sludge liquid in the strength of 
pulse aeration in the growth rate of the membrane filtration cake at the time of quiescence of active sludge 
liquid, oxygen transfer rate, and a list, and it can set up. Sludge sedimentation with active sludge liquid with a 
concentration of about 10,000 ppm remarkable in 5 - 20 minutes is not seen. Moreover, the inflow of the 
sanitary sewage to the active sludge interior of a room agitates active sludge liquid moderately. Therefore, pulse 
aeration is good for active sludge liquid at extent to which loose rotating flow happens, although changed with 
the magnitude of a tub etc., if the magnitude of a tub is one to 3 m3 - the amount of aeration of pulse aeration 
- 0.05-5 .0m3/m3/min - it is 0.2-2.0m3/m3/min preferably, and the time amount of pulse aeration is 30 - 60 
seconds preferably less than 2 minutes. If the amount of aeration of pulse aeration is larger than 5.0m3/m3/min 
or the time amount of pulse aeration exceeds 2 minutes, maintenance of the anaerobic condition in Td will 
become difficult, and denitrification will tend to become imperfect. Moreover, when the amounts of aeration of 
pulse aeration are under 0.05m3/m3/min, it is easy to become the lack of churning of sludge. In addition, m3 of 
the unit of the amount of aeration/m3/min is the semantics for liquid capacity/in the amount capacity of aeration / 
tub, for example, when aeration of the air of 3 is carried out per minute 1 .0m in the condition that 1 .0m of 
active sludge liquid of 3 exists in the aerator of 3 2.0m, the amount of aeration is 1.0m3/m3/min. Moreover, the 
period of the pulse aeration in Td, i.e., the die length between one pulse and the following pulse, (time amount) 
is usually 10-15 minutes preferably for 5 to 20 minutes. In less than 5 minutes, maintenance of the anaerobic 
condition in Td becomes difficult, denitrification tends to become imperfect, and if it exceeds 20 minutes, sludge 
churning for advancing a reaction will tend to become insufficient. 

[0008] Although the time amount of 1 cycle of the aerobic digestion processing which carries out fixed time 
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amount aeration from a powder trachea, and both processings of the aversion-decomposition processing which 
does not cany out fixed time amount aeration following it (namely, Tn+Td) should just decide on the optimal 
time amount suitably according to the service condition of a septic tank, it is usually 1 - 4 hours. Moreover, 
although the time amount ratio of Tn and Td should just also determine the rate of optimum ratio suitably 
according to the service condition of a septic tank, it is the range of 1 :3 to 1 : 1 , and in order to raise the 
denitrification effectiveness, it usually sets up the Td for a long time rather than Tn. 

[0009] When the range of fluctuation of the above setups is taken into consideration, the count of a repetition 
of "an aeration halt of the time amount defined beforehand and the pulse aeration following it" in Td of Tn+Td" 
1 cycle is usually 2-18 times. 

[00 1 0] During the aerobic digestion processing which carries out aeration of the active sludge room, (Tn) is 
performed continuously, also works continuously the suction pump which leads to the membrane filtration 
machine, and filters the aeration from the powder trachea of the active sludge interior of a room. The organic 
substance in the sanitary sewage oxidizes aerobically by this aeration processing, and a nitride oxidizes even to 
nitrate ion. 

[00 1 1 ] Active sludge liquid is maintained at an anaerobic condition or a semi- anaerobic condition for (Td) 
during the aversion-decomposition processing which does not cany out aeration of the active sludge room. 
Pulse aeration in the meantime is performed in order to aim at churning of reaction mixture. 
[00 1 2] The membrane filtration machine immersed and used into active sludge liquid in this invention is a 
membrane filtration mold solid-liquid-separation machine in which precision filtration is possible, and the 
membrane filtration machine incorporating a metal filter or a ceramic filter with the membrane filtration machine 
which consists of a base material which supports an organic poly membrane with precision filtration ability and 
it, the catchment section, etc., and precision filtration ability etc. can be used for it. Although the various things 
of plate-like and tubular ** can be used for the configuration of a membrane filtration machine, plate-like (flat 
film module) is used preferably. Since the inside and the outside of a filtration membrane side produce filtration 
driving force, they attract the filtration membrane inside with a suction pump, or since a water head difference is 
produced, they install filtrate output port caudad from the oil level of an active sludge room. Moreover, a 
membrane filtration machine is placed in the direction in which a membrane filtration side becomes 
perpendicular. It is for eliminating compulsorily the solid deposited on the film surface of a membrane filtration 
machine according to the liquid upward flow by the aeration from the powder trachea installed under the 
membrane filtration machine. When using the plate-like film (flat film module), two or more sheets are usually 
installed. 

[00 1 3] In addition, the metal filter in the above rolls out wire gauzes, such as stainless steel, and uses them as a 
fine mesh substrate. How to apply and sinter the suspension or the paste which contains impalpable powder, 
such as stainless steel powder, nickel oxide, and copper oxide, in this, The 1st metal powder, such as stainless 
steel powder, can be made to be able to sinter, the 1st comparatively big filter layer of the diameter of a hole 
can be made to be able to form, and it can manufacture by the approach of applying and sintering the 
suspension or the paste which contains impalpable powder, such as stainless steel powder, nickel oxide, and 
copper oxide, in this etc. 

[00 14] The powder trachea which is the lower part of a membrane filtration machine, and blows the air from 
Blois etc. into an active sludge room near the pars basilaris ossis occipitalis of an active sludge room is 
prepared in an active sludge room. The aeration from this powder trachea also has the duty which eliminates 
compulsorily the solid deposited on the filtration membrane side of a membrane filtration machine other than the 
churning purpose of oxygen supply and sludge liquid. With chlorine etc., sterilization processing is carried out 
and the membrane filtration liquid (founding liquid) which passed the membrane filtration machine is discharged 
to the last. 
[0015] 

[Embodiment of the Invention] The intermittent aeration art of the sanitaiy sewage of this invention is explained 
based on drawing. The transverse-plane mimetic diagram of the septic tank of an example in which drawing 1 
can enforce the time schedule of aeration and drawing 2 can enforce the intermittent aeration art of this 
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invention, and drawing 3 are the mimetic diagram. The body of a septic tank 1 is usually built in FRP, SMC, 
etc. In accordance with the flow of the sanitary sewage, a septic tank 1 is large and is divided into the flow 
control room 2, the active sludge room 3, and the sludge reservoir 4. Moreover, the manhole lid 5 is formed in 
the septic tank for the facilities at the time of inspection and repair. 

[0016] The sanitary sewage flows into the flow control room 2 from the sanitary-sewage inhalant canal 6. Since 
solids, such as toilet paper, are contained in the sanitary sewage, if it remains as it is, it cannot convey with an 
air lift pump 10. Then, it once stores in the flow control room 2, and it agitates, carrying out aeration of the air 
supplied by Blois 14 from the powder trachea 7, and a solid is broken small. The water level of the flow 
control room 2 has an air lift pump 10 between the lowest water level which cannot pump up the sanitary 
sewage, and the highest high water level predicted from the amount of maximum flow ON of the sanitary 
sewage. In the bottom of the lowest water level of the flow control room 2, the reticulated plastics filter bed 8 
and the powder trachea 7 are installed, and while always breaking the solid in the sanitary sewage and making 
it distribute, the solid with difficult crushing of hair and plastics is caught in the reticulated plastics filter bed 8. 
Thereby, plugging of an air lift pump 10 is prevented and film surface lock out or film breakage of the 
membrane filtration machine 1 1 installed in the next active sludge room 3 is prevented. 
[00 1 7] The sanitary sewage pumped up with the air lift pump 10 flows into the active sludge room 3. The 
membrane filtration machine 1 1 is immersed and arranged in active sludge liquid, and the powder trachea 12 is 
installed in the active sludge room 3 under the membrane filtration machine 1 1 . The inside of the film surface of 
the membrane filtration machine 1 1 leads to the suction pump 16, and active sludge liquid is filtered by the 
differential pressure produced with the suction pump. The liquid in the active sludge which passed the film 
(filtrate) is discharged from an effluent pipe 18 as processed water after contacting a sterilizer 17. 
[00 1 8] Aeration of the aeration from the powder trachea 12 is intermittently carried out by the aeration 
schedule as shown by drawing 1 , and nitrification processing of the sanitary sewage and both processings of 
denitrification processing are performed in the active sludge room 3. The control valves 13, such as a solenoid 
valve and a pressure-controlled valve, are formed in the powder trachea 12, and closing motion of a control 
valve 13 is controlled by the controlling timer 15 which programmed actuation sequence. And deposition of a 
sludge cake is prevented according to the upward flow of active sludge liquid according [ the film surface front 
face of the membrane filtration machine 1 1 ] to the aeration from the powder trachea 12. 
[00 1 9] the pulse aeration for less than 2 minutes which aeration (nitrification processing) of the first fixed time 
amount is carried out from the powder trachea 12 to the aeration schedule of drawing 1 , and follows an 
aeration halt for after that and 5 - 20 minutes, and it - multiple times ( drawing 1 4 times) - it is repeated 
(denitrification processing). Hereafter, nitrification processing and denitrification processing are repeated 
according to an aeration schedule. In addition, it keeps [ work / during an aeration halt / a suction pump 16 ] 
made. 

[0020] At the time of periodic maintenance check, after checking the sludge concentration of the active sludge 
room 3, an air valve 19 is opened, the air lift pump 20 is operated, and sludge (excess sludge) with the difficult 
decomposition processing in the active sludge room 3 is conveyed in the sludge reservoir room 4. When the oil 
level of the sludge reservoir room 4 exceeds the overflow opening 2 1 in that case, the supernatant of the sludge 
reservoir room 4 overflows to the flow control room 2, is mixed with raw water (sanitary sewage), and is 
hereafter processed in the same path as raw water. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is a graph showing the time schedule of the aeration in the intermittent aeration art of this 
invention. 

[Drawing 21 It is the transverse-plane mimetic diagram of a septic tank which can enforce the intermittent 
aeration art of this invention. 

[Drawing 31 It is the mimetic diagram of the septic tank of drawing 2 . 
[Description of Notations] 

I - Body of a septic tank 2 -- Flow control room 

3 - Aerobic active sludge room 4 - Sludge reservoir room 
5 — Manhole lid 6 - Inhalant canal 
7 — Powder trachea 8 - Reticulated plastics filter bed 
9 - Filter bed handle 10 - Air lift pump 

I I - Membrane filtration machine 12 -- Powder trachea 
13 — Control valve 14 — Air blower 

15 Controlling timer 16 Suction pump 
17 - Sterilizer 18 - Effluent pipe 
19 - Air valve 20 - Air lift pump 
21 - Overflow opening 
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DRAWINGS 



[Drawing 11 
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